誘電率制御分割法の展開と分離法の開発 by 北本 雄一
誘電率制御分割法の展開と分離法の開発
著者 北本 雄一
号 58
学位授与機関 Tohoku University
学位授与番号 工博第004940号
URL http://hdl.handle.net/10097/58915
          ࡁࡓ  ࡶ࡜  ࡺ࠺  ࠸ࡕ 
Ặ ྡ          ໭  ᮏ  㞝  ୍ 
ᤵ ୚ Ꮫ ఩          ༤ኈ㸦ᕤᏛ㸧 
Ꮫ ఩ ᤵ ୚ ᖺ ᭶ ᪥          ᖹᡂ 26ᖺ 3᭶ 26 ᪥ 
Ꮫ఩ᤵ୚ࡢ᰿ᣐἲつ Ꮫ఩つ๎➨ 4᮲➨ 1㡯 
◊✲⛉㸪ᑓᨷࡢྡ⛠ ᮾ໭኱Ꮫ኱Ꮫ㝔ᕤᏛ◊✲⛉㸦༤ኈㄢ⛬㸧ࣂ࢖࢜ᕤᏛᑓᨷ 
Ꮫ ఩ ㄽ ᩥ 㢟 ┠          ㄏ㟁⋡ไᚚศ๭ἲࡢᒎ㛤࡜ศ㞳ἲࡢ㛤Ⓨ 
ᣦ ᑟ ᩍ ဨ ᮾ໭኱Ꮫᩍᤵ ᭹㒊 ᚭኴ㑻 
ㄽ ᩥ ᑂ ᰝ ጤ ဨ          ୺ᰝ ᮾ໭኱Ꮫᩍᤵ ᭹㒊 ᚭኴ㑻 ᮾ໭኱Ꮫᩍᤵ ṇ⏣ ᫴୍㑻 
             ᮾ໭኱Ꮫᩍᤵ ෠㔜 ᆂ୍  ᮾ໭኱Ꮫᩍᤵ       
ㄽ ᩥ ෆ ᐜ せ ᪨          
➨୍❶ ᗎㄽ 
 ᭷ᶵ໬ྜ≀ࡢᕤᴗつᶍ࡛ࡢ⏕⏘࡟࠾࠸࡚ࡣ㸪㧗ຠ⋡࠿ࡘ㧗㑅ᢥⓗ࡞໬Ꮫ཯ᛂࡢࡳ࡞ࡽࡎ㸪┠ⓗ໬
ྜ≀ࡢศ㞳ࡸගᏛศ๭ࡶ㔜せ࡞ᙺ๭ࢆᢸࡗ࡚࠸ࡿࠋᚑ᮶㸪㑅ᢥᛶࡢไᚚࢆ┠ⓗ࡟᳨ウࡉࢀ࡚ࡁࡓࡢ
ࡣ㸪୺࡟༢ศᏊ̿༢ศᏊ㸦໬Ꮫ✀㸧┦஫స⏝࡟ᇶ࡙ࡃゐ፹ࡸศ㞳๣࡞࡝ࡢศᏊࡢᵓ㐀ࡢࢸ࣮࣮࣓ࣛ
࣮ࢻ໬࡛࠶ࡿࠋ࡜ࡇࢁࡀ㸪᭱ ㏆㸪㓇஭ࡽ࡟ࡼࡗ࡚㸪ࣛࢭ࣑యࡢ㓟ࡸሷᇶ࡟ගᏛάᛶయࡢሷᇶࡸ㓟㸦ග
Ꮫศ๭๣㸧ࢆస⏝ࡉࡏ࡚஧ࡘࡢࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ሷ࡟ᑟࡁ㸪⤖ᬗ໬࡟ࡼࡾගᏛศ๭ࡍࡿࢪ࢔ࢫࢸࣞ
࣐࣮࢜ሷᙧᡂἲ࡟࠾࠸࡚㸪⤖ᬗ໬⁐፹ࡢㄏ㟁⋡㸦H㸧ࢆኚ࠼ࡿࡇ࡜࡟ࡼࡗ࡚㸪ඃඛࡋ࡚ᬗᯒࡍࡿࢪ
࢔ࢫࢸ࣐࣮ࣞ࢜ሷࡀษࡾ᭰ࢃࡿሙྜࡀ࠶ࡿࡇ࡜㹙ㄏ㟁⋡ไᚚศ๭㸦DCR㸧㹛ࡀሗ࿌ࡉࢀࡓࠋDCR ࡣ㸪
⁐፹ࡢㄏ㟁⋡ࡀศᏊㄆ㆑࡟Ỵᐃⓗ࡞ᙺ๭ࢆᯝࡓࡋ࡚࠸ࡿࡇ࡜࠿ࡽ㸪㠀ᖖ࡟⯆࿡῝࠸⌧㇟࡛࠶ࡿࠋࡋ
࠿ࡋ㸪ࡑࡢศᏊᶵᵓࡣࡼࡃศ࠿ࡗ࡚࠾ࡽࡎ㸪୍⯡ⓗ࡞⌧㇟࡜ࡋ࡚⪃࠼ࡽࢀ࡚࠸࡞࠸ࠋࢃࢀࢃࢀࡣ㸪
DCR ⌧㇟ࡀ㸪⁐፹ࡢㄏ㟁⋡࡟ᛂࡌࡓࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ሷࢆ༢఩࡜ࡍࡿ఍ྜ≧ែࡢኚ໬࡟ࡼࡾ㉳ࡇ
ࡿ࡜࠸࠺௬ㄝࢆ❧࡚㸪DCR ⌧㇟ࡢศᏊᶵᵓࢆゎ᫂ࡍࡿࡇ࡜࡟ࡼࡗ࡚㸪⁐ᾮ୰ࡢศᏊࡢ఍ྜ≧ែ㸦⁐
፹ࡢ H㸧࡟ࡼࡾศᏊㄆ㆑ࢆไᚚࡍࡿ᪂ࡓ࡞ᴫᛕࡀᚓࡽࢀࡿ࡜⪃࠼ࡓࠋᮏ◊✲࡛ࡣ㸪DCR ࡢཎ⌮ࢆ
ゎ᫂ࡍࡿࡇ࡜࡟ࡼࡗ࡚ࡑࡢ୍⯡ᛶࢆ♧ࡋ㸪ࡉࡽ࡟㸪ࡑࡢཎ⌮ࢆ㓝⣲ࡸ࣍ࢫࢺ⤖ᬗࢆ⏝࠸ࡓศᏊࡢศ
㞳ࡸගᏛศ๭࡬࡜ᒎ㛤ࡋࡓࠋ 
 
➨஧❶ ෌⤖ᬗ࡟ࡼࡿඹ᭷⤖ྜᛶࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ࡢගᏛศ๭࡬ࡢ DCR ࡢ㐺⏝࡜ᶵᵓゎ᫂ 
 ୖグࡢ௬ㄝࡢ┿ഇࢆ☜࠿ࡵࡿࡓࡵ࡟㸪ࡲࡎ㸪ࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ሷࡢࡼ࠺࡟⁐ᾮ୰
࡛ศ๭ᑐ㇟࡜ศ๭๣ࡀศ㞳ࡋ࡞࠸㸪ඹ᭷⤖ྜᛶࢪ࢔ࢫࢸ࣐࣮ࣞ࢜࡬ࡢ DCR ࡢ㐺⏝
࡟ࡘ࠸᳨࡚ウࡋࡓࠋࢪ࢔ࢫࢸ࣐࣮ࣞ࢜࢔࣑ࢻ (RSa,S)-1 ࢆሷ໬࣓ࢳࣞࣥࢆ୍ᐃࡢẚ
⋡࡛ྵࡴㄏ㟁⋡ࡢ␗࡞ࡿ୕ᡂศΰྜ⁐፹࠿ࡽ෌⤖ᬗࡋ㸪ᬗᯒࡍࡿ 1 ࡢ De% ࡢㄏ㟁
⋡౫Ꮡᛶࢆㄪ࡭ࡓ࡜ࡇࢁ㸪Fig. 1 ࡢࡼ࠺࡟ DCR ⌧㇟ࡀほ ࡉࢀࡓࠋ1H NMR ࡟࠾ࡅࡿ 1 ࡢ໬Ꮫࢩ
ࣇࢺࡢㄏ㟁⋡౫Ꮡᛶࢆㄪ࡭ࡓ࡜ࡇࢁ㸪ᬗᯒࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ࡀษࡾ᭰ࢃࡿㄏ㟁⋡௜㏆࡛ 1 ࡢ఍ྜ≧
ែࡀ୙㐃⥆࡟ኚ໬ࡍࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ(Ra,S)-1㸪(Sa,S)-1·CH2Cl2 ࡢ X ⥺⤖ᬗᵓ㐀ࢆẚ㍑ࡍࡿ࡜㸪
࠸ࡎࢀࡶศᏊ㛫Ỉ⣲⤖ྜ࡟ࡼࡾࡽࡏࢇ≧࡟ศᏊࡀ㐃⤖ࡋࡓ㢮ఝࡢᵓ㐀ࢆ࡜ࡾ㸪୺࡞㐪࠸ࡣ CH2Cl2 
ศᏊࡢໟ᥋ࡢ᭷↓ࡢࡳ࡛࠶ࡗࡓࠋࡲࡓ㸪CH2Cl2 ศᏊࡢ⤖ᬗ࡬ࡢྲྀࡾ㎸ࡲࢀࡸࡍࡉࡀ⁐፹ࡢㄏ㟁⋡
࡟ᛂࡌ࡚ኚ໬ࡍࡿ࠿ࢆㄪ࡭ࡿࡓࡵ࡟㸪(Sa,S)-1 ⤖ᬗ⢊ᮎࢆ CH2Cl2 ࢆྵࡴ⁐፹࡟ᾐࡋࡓ࡜ࡇࢁ㸪Fig. 
1 ࡛  De% ࡀᛴ⃭࡟ኚ໬ࡍࡿ  H   19 ௜㏆ࢆቃ࡟㸪⤖ᬗࡀᛴ⃭࡟  CH2Cl2 ศᏊࢆ྾཰ࡋ࡚  
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Figure 1  Dependence of the 
diastereomeric excess of deposited amide 
1 on solvent permittivity. The mixed 
solvent is composed of dichloromethane 
/2-propanol/either cyclohexane or water. 
 
Scheme 1  CALB-catalyzed acetylation of alcohol 2 and 4 
 
Figure 2  Dependence of the enantio- 
meric ratio E on solvent permittivity in 
CALB-catalyzed acetylation of (a) 
alcohol 2 and (b) alcohol 4 
(Sa,S)-1·CH2Cl2 ࡟ኚ໬ࡋࡓࠋ௨ୖ࠿ࡽ㸪⁐፹ࡢㄏ㟁⋡࡟ࡼࡾ㸪
1 ࡢ఍ྜ≧ែࡀኚ໬ࡋ㸪ࡑࢀࡒࢀࡢࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ࡢ⤖ᬗ
ᙧᡂ࡟᭷฼࡞ணഛ⤌⧊໬ࡀ㉳ࡇࡿࡇ࡜㸪ࡲࡓ㸪ሷ໬࣓ࢳࣞࣥ
ࡢ⤖ᬗ̿⁐፹㛫ࡢศ㓄≉ᛶࡀኚ໬ࡍࡿࡇ࡜ࡀ㸪ᬗᯒࢪ࢔ࢫࢸ
࣐࣮ࣞ࢜ࡀษࡾ᭰ࢃࡿ㔜せ࡞ᅉᏊ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋࡇࡢ
ࡼ࠺࡟㸪ඹ᭷⤖ྜᛶࢪ࢔ࢫࢸ࣐࣮ࣞ࢜࡟ DCR ࡀ㐺⏝࡛ࡁࡓ
ࡇ࡜ࡣ㸪ࢪ࢔ࢫࢸ࣐࣮ࣞ࢜ሷ௨እࡢ≀㉁ࡢศ㞳࣭ศ๭࡟ᑐࡋ
࡚ࡶㄏ㟁⋡ไᚚࡀ㐺⏝࡛ࡁࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿࠋ  
 
➨୕❶ 㓝⣲࡟ࡼࡿ࢔ࣝࢥ࣮ࣝ㢮ࡢ㏿ᗘㄽⓗගᏛศ๭࡟࠾ࡅ
ࡿ୙ᩧ㑅ᢥᛶࡢㄏ㟁⋡ไᚚ 
 DCR ࡜ྠᵝࡢཎ⌮࡟ࡼࡾไᚚྍ⬟
࡞ศᏊㄆ㆑⣔ࢆ᥈⣴ࡍࡿ┠ⓗ࡛㸪㓝⣲
ࢆ⏝࠸ࡓ࢔ࣝࢥ࣮ࣝ㢮ࡢ㏿ᗘㄽⓗගᏛ
ศ๭࡟ࡘ࠸᳨࡚ウࡋࡓࠋㄏ㟁⋡ࡢ␗࡞
ࡿ஧ᡂศΰྜ⁐፹࡟ࣜࣃ࣮ࢮ  CALB 
ࢆᠱ⃮ࡉࡏ㸪1-(2-ࢼࣇࢳࣝ)࢚ࢱࣀ࣮ࣝ
㸦2㸧࠾ࡼࡧ 3-ࣄࢻࣟ࢟ࢩ㓗㓟࣋ࣥࢪ
ࣝ㸦4㸧ࢆ࢔ࢭࢳࣝ໬ࡋࡓ㸦Scheme 1㸧ࠋึ㏿ᗘ㸦v0㸧࠿ࡽ㙾
ീయ㑅ᢥ⋡㹙E   (kcat,R/Km,R)/(kcat,S/Km,S)   v0,R/v0,S㹛ࢆồࡵ㸪ࡑ
ࡢㄏ㟁⋡౫Ꮡᛶࢆㄪ࡭ࡓ࡜ࡇࢁ㸪࢔ࣝࢥ࣮ࣝ 2 ࡛ࡣฝᆺࡢ㸪
4 ࡛ࡣพᆺࡢኚ໬ࡀᚓࡽࢀࡓ㸦Fig. 2㸧ࠋࡲࡓ㸪2㸪4 ࡢ୧␗ᛶ
యࡢ Km ࡣ㸪Fig. 2 ࡢ⤖⠇Ⅼࡢㄏ㟁⋡௜㏆࡛᭱኱್ࢆ࡜ࡿฝ
ᆺࡢኚ໬ࢆ♧ࡋࡓࠋE್ࡢኚ໬ࡣ㸪Km,S/Km,R ࡢኚ໬㸪ࡍ࡞ࢃ
ࡕ㸪ᇶ㉁ࡢάᛶ୰ᚰ࡬ࡢ࡜ࡾࡇࡲࢀࡸࡍࡉࡢㄏ㟁⋡౫Ꮡᛶࡀ
୧␗ᛶయ㛫࡛␗࡞ࡿࡇ࡜࡟⏤᮶ࡋ࡚࠾ࡾ㸪Km ࡢኚ໬㔞ࡀ኱
ࡁ࠸␗ᛶయࡀ㸪2 ࡛ࡣ཯ᛂࡢ㐜࠸ (S)-య㸪4 ࡛ࡣ཯ᛂࡢ᪩࠸ 
(R)-య࡛࠶ࡿࡓࡵ࡟㸪E್ࡀࡑࢀࡒࢀฝᆺ㸪พᆺࡢㄏ㟁⋡౫Ꮡ
ᛶࢆ♧ࡍࡇ࡜ࡀࢃ࠿ࡗࡓࠋ1H NMR ࡟࠾ࡅࡿ 2 ࡜ 4 ࡢ໬Ꮫ
ࢩࣇࢺࡢㄏ㟁⋡౫Ꮡᛶࢆㄪ࡭ࡓ࡜ࡇࢁ㸪E ್ࡢ⤖⠇Ⅼࡢㄏ㟁
⋡௜㏆࡛ศᏊࡢ఍ྜ≧ែࡀ኱ࡁࡃኚ໬ࡍࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ
ࡍ࡞ࢃࡕ㸪⁐፹ࡢㄏ㟁⋡࡟ᛂࡌ࡚㸪ᇶ㉁ࡢ఍ྜ≧ែࡸ⁐፹࡟
ᑐࡍࡿぶ࿴ᛶࡀኚ໬ࡍࡿࡓࡵ࡟㸪ᇶ㉁ࡢάᛶ୰ᚰ࡬ࡢ࡜ࡾࡇ
ࡲࢀࡸࡍࡉࡀኚࢃࡿࡀ㸪ࡑࡢ኱ࡁࡉࡀ࢚ࢼࣥࢳ࣐࣮࢜㛫࡛␗࡞ࡿࡓࡵ࡟㸪E ್࡟ㄏ㟁⋡౫Ꮡᛶࡀࡳ
ࡽࢀࡓ࡜ゝ࠼ࡿࠋࡇࡢࡼ࠺࡟㸪㓝⣲ࢆ⏝࠸ࡓ㏿ᗘศ๭࡟࠾࠸࡚㸪⁐፹ࡢㄏ㟁⋡ࡀ᭱኱ࡢ E್ࢆᚓࡿ
ࡓࡵࡢ㔜せ࡞ࣃ࣓࣮ࣛࢱ࣮࡜࡞ࡾᚓࡿࡇ࡜ࡀࢃ࠿ࡗࡓࠋ  
 
➨ᅄ❶ ࢳ࢔࢝ࣜࢵࢡࢫ [4] ࢔࣮ࣞࣥ⤖ᬗࢆ⏝࠸ࡓ࣓ࢳࣝ࢔࣑ࣥ㢮ࡢໟ᥋࡟ࡼࡿศ㞳࡜㑅ᢥᛶࡢ
ㄏ㟁⋡ไᚚ 
 ๓㏙ࡢࡼ࠺࡟㸪␗ᛶయ㛫࡛ᅛయ㸦άᛶ୰ᚰ㸧̿⁐፹㛫ࡢศ㓄≉ᛶࡢㄏ㟁⋡౫Ꮡᛶ࡟ᕪ␗ࡀ⏕ࡌࡿ
ࡇ࡜ࡣ㸪㓝⣲཯ᛂ࡟㝈ࡽࡎ㸪࣍ࢫࢺศᏊࡢ⤖ᬗ࡟ࢤࢫࢺศᏊࢆ྾཰㸦ໟ᥋㸧ࡉࡏࡿሙྜ࡟ࡶ㉳ࡇࡾ
? 429 ?
 
Figure 3  The H-dependence of 
inclusion ratio of methylamines 
absorbed into the crystals of 6 from 
dimethylamine/trimethylamine (1:1) 
solutions: Conditions; 70 qC, 7 d. 
Mixed solvents are composed of 
water/ethanol or NMF. 
 
Figure 4 The H-dependence of 
enantiomeric excess of leucine absorbed 
into the crystals of D-CD. Conditions: 30 
qC, ethanol/NMF mixed solvent. 
ᚓࡿࠋࡑࡇ࡛㸪ࢳ࢔࢝ࣜࢵࢡࢫ [4] ࢔࣮ࣞࣥ 6 ࡢ⤖ᬗࢆ (CH3)2NH㸪(CH3)3N ࢆ
ྛ 0.43 M ࡛ྵࡴ㸪ㄏ㟁⋡ࡢ␗࡞ࡿ஧ᡂศΰྜ⁐፹୰㸪70 qC ࡛ 7᪥㛫᧠ᢾࡋ㸪
࢔࣑ࣥࢆ྾཰ࡉࡏࡓࠋࡑࡢᚋ㸪⤖ᬗࢆℐྲྀࡋ㸪1H NMR ࡟ࡼࡾ࣍ࢫࢺ㸦6㸧୍ศ
Ꮚ࡟ᑐࡍࡿࢤࢫࢺ㸦࢔࣑ࣥ㸧ࡢᖹᆒໟ᥋ᩘ㸦ໟ᥋ẚ Q㸧ࢆศᯒࡋࡓࠋㄏ㟁⋡ࡢୖ
᪼࡟క࠸㑅ᢥᛶࡣᛴ⃭࡟཯㌿ࡋ㸪ㄏ㟁⋡ࡢప࠸⁐፹࠿ࡽࡣ 
(CH3)2NH ࡀ㸪H t 75 ࡛ࡣ (CH3)3N ࡀ᭱኱ 97% ࡢ㑅ᢥ⋡࡛྾཰
ࡉࢀࡓ㸦Fig. 3㸧ࠋ6 ࡢ (CH3)2NH ໟ᥋⤖ᬗ࡛ࡣ㸪6 ࡀᙧᡂࡍࡿᒙ
㛫࡟ (CH3)2NH ࡀ఍ྜࡋ࡚ໟ᥋ࡉࢀ࡚࠸ࡓࡀ㸪(CH3)3N ࡛ࡣ 6 
ࡢ࢟ࣕࣅࢸ࢕࣮࡟༢ศᏊ࡛ໟ᥋ࡉࢀ࡚࠸ࡓࠋࡲࡓ㸪(CH3)3N ࡢໟ
᥋⤖ᬗࡣ (CH3)2NH ࡢࡑࢀࡼࡾࡶ⇕ⓗ࡟Ᏻᐃ࡛࠶ࡿࠋໟ᥋ࡢ⤒᫬
ኚ໬ࢆㄪ࡭ࡓ࡜ࡇࢁ㸪పㄏ㟁⋡࡛ࡣࡣࡌࡵ࠿ࡽ (CH3)2NH ࡀໟ᥋
ࡉࢀࡿࡢ࡟ᑐࡋ㸪㧗ㄏ㟁⋡࡛ࡣ  (CH3)2NH ࡀໟ᥋ࡉࢀࡓᚋ࡟ 
(CH3)3N ࡬ࡢࢤࢫࢺ஺᥮ࡀ㉳ࡇࡗ࡚࠸ࡓࠋࡇࢀࡽࡢࡇ࡜ࢆᇶ࡟ࡍ
ࡿ࡜㸪ㄏ㟁⋡ࡢప࠸⁐፹୰࡛ࡣ࢔࣑ࣥศᏊ࡝࠺ࡋࡢ఍ྜ࡟ࡼࡾ  
(CH3)3N ࡢ྾཰ࡀ᏶඲࡟㜼ᐖࡉࢀ࡚࠸ࡿࠋㄏ㟁⋡ࡀ㧗ࡃ࡞ࡿ࡜㸪
⁐፹࿴࡟ࡼࡾࡇࡢ㜼ᐖࡀ⦆࿴ࡉࢀ㸪㏿ᗘㄽⓗ࡟ࡣ  (CH3)2NH㸪⇕
ຊᏛⓗ࡟ࡣ (CH3)3N ࡀໟ᥋ࡉࢀࡿ࡜⪃࠼ࡽࢀࡿࠋᮏ⣔ࡣ㸪࣍ࢫࢺ
⤖ᬗࢆ⏝࠸ࡿࢤࢫࢺศᏊࡢໟ᥋࡟࠾࠸࡚㸪࣍ࢫࢺࡢᵓ㐀ࢆࢳ࣮ࣗࢽࣥࢢࡍࡿࡇ࡜࡞ࡃ㸪ໟ᥋ࡢ㑅ᢥ
ᛶࢆไᚚ࣭཯㌿࡛ࡁࡓึࡵ࡚ࡢ౛࡛࠶ࡾ㸪௒ᚋࡢᛂ⏝ࡀᮇᚅࡉࢀࡿࠋ  
 
➨஬❶ D-ࢩࢡࣟࢹ࢟ࢫࢺࣜࣥ⤖ᬗࢆ⏝࠸ࡓ࢔࣑ࣀ㓟ࡢໟ᥋࡟ࡼࡿගᏛศ๭࡜୙ᩧ㑅ᢥᛶࡢㄏ㟁⋡
ไᚚ 
 3. ࡢཎ⌮ࢆ୙ᩧศᏊㄆ㆑࡬࡜ᒎ㛤ࡍࡿࡓࡵ࡟㸪D -ࢩࢡࣟࢹ
࢟ࢫࢺࣜ 㸦ࣥCD㸧⤖ᬗࢆ⏝࠸ࡓ࢔࣑ࣀ㓟ࡢໟ᥋࡟ࡼࡿගᏛศ
๭࡟ࡘ࠸᳨࡚ウࡋࡓࠋD -CDࢆࣟ࢖ࢩࣥ·ࢫࣝ࣍ࣥ㓟ሷࢆྵࡴ
࢚ࢱࣀ࣮ࣝ࡟㸪30 qC ࡛ 24 ᫬㛫ᾐₕࡍࡿࡇ࡜࡛ࣟ࢖ࢩࣥሷ
ࢆ྾཰ࡉࡏࡓࠋໟ᥋ࡉࢀࡓሷࡢගᏛ⣧ᗘࡣ㸪ࣆࣞࣥ-1-ࢫࣝ࣍
ࣥ㓟ࢆ࢝࢘ࣥࢱ࣮࡜ࡋ࡚⏝࠸ࡓሙྜ࡟ 79% ee (L) ࡟㐩ࡋࡓࠋ
ࡑࡇ࡛㸪ΰྜ⁐፹ࢆ⏝࠸࡚ Ee% ࡢㄏ㟁⋡౫Ꮡᛶࢆㄪᰝࡋࡓ
࡜ࡇࢁ㸪Fig. 2a ࡢࡼ࠺࡟㸪ㄏ㟁⋡ࡀ୰⛬ᗘࡢ㡿ᇦ࡛᭱኱ࡢ  
89% ee (L) ࢆ♧ࡍฝᆺࡢኚ໬ࢆ♧ࡋࡓ㸦Fig. 4㸧ࠋᮏ⣔ࡣ㸪CD 
⤖ᬗࢆ⏝࠸࡚࢚ࢼࣥࢳ࣐࣮࢜ࢆໟ᥋࡟ࡼࡾගᏛศ๭ࡋࡓึࡵ
࡚ࡢ౛࡛࠶ࡿࠋFig. 3 ࡢࡼ࠺࡞㑅ᢥᛶࡢ཯㌿ࡶᮇᚅ࡛ࡁࡿࡇ
࡜࠿ࡽ㸪㧗ᗘ࡞ගᏛศ๭ᡭἲ࡟࡞ࡾᚓࡿࠋ 
 
➨භ❶ ⥲ᣓ 
 ୍⯡ⓗ࡟㸪㧗㑅ᢥᛶࡢ⋓ᚓ࡟ࡣ㸪┠ⓗ໬ྜ≀࡟ྜࢃࡏࡓゐ፹ࡸศ㞳๣ࡢᵓ㐀ࡢࢸ࣮࣮࣓࣮ࣛࢻ໬
ࡀ᳨ウࡉࢀࡿࡓࡵ㸪㧗㑅ᢥᛶ࡜ᗈ࠸ᇶ㉁㐺⏝ᛶࡢ୧❧ࡣᅔ㞴࡜࠸࠼ࡿࠋࡋࡓࡀࡗ࡚㸪ᮏ◊✲࡛♧ࡋ
ࡓ⁐፹ࡢㄏ㟁⋡㸦ศᏊࡢ఍ྜ≧ែࡢኚ໬㸧࡟ࡼࡾ㑅ᢥᛶࢆไᚚ࣭཯㌿ࡍࡿ᪉ἲㄽࡣ㸪ศᏊㄆ㆑໬Ꮫ
ࡢⓎᒎ࡜ᕤᴗⓗᛂ⏝࡟ᐤ୚ࡍࡿ࡜ࡇࢁࡀᑡ࡞ࡃ࡞࠸ࡇ࡜࠿ࡽ㸪௒ᚋࡢⓎᒎࡀᮇᚅࡉࢀࡿࠋ 
? 430 ?
? 431 ?
